INTRODUCTION
Although echinoderms are amongst the most conspicuous marine organisms in the Maltese islands, knowledge of these animals is quite limited. Apart from a handful of papers recording species (Despott, 1930; Micallef & Evans, 1968; Schembri, 1978; Zavodnik, 1981; ZammitMaempel, 1986) , most other records are found in unpublished reports of ecological surveys of marine sites earmarked for development. To redress this, we examined a large collection of specimens from Maltese waters amassed by ourselves and by other workers. This collection included specimens resulting from research and student projects carried out at the University of Malta, discards and by-catch from ¢shers, material from ecological surveys of marine development sites, and specimens from private collections. Additionally, we reviewed and evaluated literature records, and where in doubt about the validity of some of these, we endeavoured to trace and examine the original material on which the published record was based to verify the identi¢cation. Altogether, between 2000 and 2004, we were able to examine and identify 65 echinoderm species and on the basis of this, we present here a comprehensive and validated checklist of echinoderms that occur in Maltese waters.
RESULTS
A total of 65 di¡erent species of echinoderms were identi¢ed in this study. These comprised two crinoids, 16 asteroids, 20 echinoids, 15 ophiuroids and 12 holothurians (Table 1) . Another ¢ve species (Chaetaster longipes, Asterina pancerii, Echinus melo, Echinocardium mediterraneum and Brissopsis lyrifera) have been reported in the literature but were not examined by us. As presently known, the Maltese echinoderm fauna comprises 45% of the overall Mediterranean fauna which at present consists of 153 species (Rinelli, 1998; Hansson, 1999) .
Twenty species of echinoderms are recorded here for the ¢rst time for Maltese waters. These consist of one asteroid (Astropecten jonstoni), one crinoid (Leptometra phalangium), three echinoids (Eucidaris tribuloides, Echinocardium cordatum and Echinocardium £avescens), eight holothurians (Holothuria helleri, Holothuria mammata, Holothuria sanctori, Holothuria ' ' Paracentrotus lividus (Lamarck, 1816) ' ' Plagiobrissus costai (Gasco, 1876) ' ' Prionocidaris baculosa (Lamarck, 1816) ' ' Psammechinus microtuberculatus (Blainville, 1825) ' ' Schizaster canaliferus (Lamarck, 1816) ' '
Hacelia impatiens, Stichopus regalis, Leptosynapta minuta, Trachythyone elongata, Trachythyone tergestina), and seven ophiuroids (Amphiura brachiata, Ophiocantha setosa, Ophiocomina nigra, Ophiopsila annulosa, Ophiopsila aranea, Ophiura albida and Ophiura ophiura). The record of Eucidaris tribuloides is, as far as we are aware, also the ¢rst for the Mediterranean.
DISCUSSION
Of the 43 (excluding doubtful records) echinoderm species endemic to the Mediterranean (Tortonese, 1979; Rinelli, 1998; Hansson, 1999) , 13 (30%) occur in Maltese waters (Table 1) .
Bathyal species are generally lacking from the Maltese list since bathyal depths are not found in Maltese waters. One exception is the asteroid Brisingella coronata (O. Sars, 1871), which although essentially a bathyal species, in the central Mediterranean seems to occur at much shallower depths; we have personally collected specimens of this species from 70 m from Medina Bank and from 100 m o¡ the island of Lampedusa (Tanti, 2003) . Circalittoral species, particularly infaunal forms, were also generally poorly represented in our samples; however, in this case this is likely due to the dearth of studies on the aphytal zone within Maltese waters, especially on muddy substrata.
Five species recorded in the literature were not examined during this study. The asteroid Chaetaster longipes is a large conspicuous lower circalittoral/upper bathyal species (Zibrowius, 1992) that was only recorded by Micallef & Evans (1968) without any indication of provenance, habitat or collection data. Asterina pancerii is another asteroid only recorded by Micallef & Evans (1968) , again without any information. This species is very similar to the common Asterina gibbosa from which it di¡ers primarily in the number of spines on the dental plates (Tortonese, 1965) . We examined in detail 185 individuals of Asterina from rocky and pebbly bottoms and from sea grass meadows; while a few individuals had some morphometric and morphological characteristics that place them as Asterina pancerii, and many had intermediate characteristics between Asterina pancerii and Asterina gibbosa, however, none had the dental plate characteristics diagnostic of Asterina pancerii. The morphological di¡erences between Asterina gibbosa and Asterina pancerii may not justify separation of these two forms as species and Asterina pancerii is considered by some as a variety of Asterina gibbosa (Ameziane, 1999) .
Echinus melo was recorded by Schembri (1978) on the basis of one dead test brought ashore in ¢shers' nets. The actual provenance of this single specimen is unknown and we have not seen any live or dead specimens of this species from Maltese waters. Echinocardium mediterraneum is known from Malta on the basis of three tests recovered from the shore or from very shallow water close to shore and from two live specimens dug up close to shore (ZammitMaempel, 1986) . Brissopsis lyrifera was reported for the Maltese fauna by Zavodnik (1981) . This species is very similar to Brissus unicolor from which it di¡ers by the presence of a deep canal at the anterior aboral surface (Tortonese, 1979) ; none of the more than 60 specimens examined by us had such a canal. Therefore, excepting Echinocardium mediterraneum, for the present we retain the other four species not found by us as uncon¢rmed for the Maltese islands.
The cidariid Prionocidaris baculosa, a common Indian Ocean species, was recorded during cleaning of the ballast water tanks of a ship at the Malta dockyard (Schembri, 1978) ; no population of this species has established itself in Maltese waters.
During the present study, a second alien cidariid was recorded: Eucidaris tribuloides a species widely distributed in the Atlantic Ocean on di¡erent substrata, including sedimentary and rocky bottoms, and at depths ranging from very shallow (1m) to relatively deep water (450 m) (McPherson, 1968) . Two populations of this species were found, one each in the two principal harbours of Malta; in the Grand Harbour a population was found in the inner part of a sheltered creek (Kalkara Creek) on mud at depths of 3^10 m, while in Marsamxett Harbour, a second population was found in Sliema Creek on a bottom of muddy sand at a depth of 3^7 m. Although the bottom was ¢ne sediment in both localities, individuals occurred on debris or some other hard substratum. In both localities one or two aggregates of 5^10 adult individuals each were noted, however, total population size was very di⁄cult to assess due to the very limited visibility. The absence of other records of this species from the Mediterranean suggests that it was accidentally introduced to the Maltese islands by shipping, possibly through ballast water.
